Blood loss after fluid resuscitation with isotonic or hypertonic saline for the initial treatment of uncontrolled hemorrhage induced by spleen rupture.
It has been suggested that fluid resuscitation for the prehospital management of hypotensive trauma victims increases bleeding. In a model of uncontrolled hemorrhage induced by complete splenic laceration with a hilar vascular injury, we hypothesized that small-volume hypertonic saline or large-volume lactated Ringer's solution may provide sustained hemodynamic benefits despite promoting increases in intra-abdominal bleeding. Forty anesthetized, spontaneously breathing dogs (18 +/- 1 kg) underwent laparotomy. A suture line was placed around the spleen to produce a splenic rupture with hilar vascular injury by pulling the exteriorized lines after incision closure. Intra-abdominal blood loss was measured directly, immediately after the animal was killed. Dogs were randomly assigned to four groups (n = 10 per group): Untreated controls were killed 20 (CT20) or 40 (CT40) minutes after splenic rupture to measure blood loss directly. Treatment groups received (20 minutes after spleen rupture) lactated Ringer's (LR), 33 mL/kg over 15 minutes, or 7.5% NaCl/6% dextran 70 (HSD), 4 mL/kg over 4 minutes. Blood loss was measured 40 minutes after spleen rupture. Mean arterial pressure dropped from an average value of 103 +/- 3 mm Hg to 67 +/- 5 mm Hg during the first 20 minutes and was partially restored afterward in all groups, with no significant differences between them. No resuscitation was associated with low cardiac output, whereas HSD restored and LR overshot baseline cardiac output. Intra-abdominal blood loss was 30 +/- 4, 38 +/- 4, 43 +/- 5, and 42 +/- 5 mL/kg for groups CT20, CT40, HSD, and LR, respectively, with no statistical significance between groups. No-fluid resuscitation in uncontrolled hemorrhage from splenic rupture resulted in a low-flow state, whereas resuscitation with small volumes of HSD or large volumes of LR produced hemodynamic benefits without significant increases in bleeding.